Screening new drugs for immunotoxic potential: III. assessment of the effects of selective and nonselective COX-2 inhibitors on T-cell-dependent antibody and natural killer cell responses in the rat.
Results from earlier experiments in our laboratories revealed that both selective and non-selective inhibitors of cyclooxygenase-2 possess little potential for decreasing in vitro phagocytosis by rat macrophages or canine neutrophils, and no potential for decreasing in vivo phagocytosis by the intact murine immune system. We have also demonstrated that pharmacologically relevant doses and concentrations of these drugs do not reduce canine complement activation, superoxide anion generation, leukocytic chemotaxis or transmigration of leukocytes through endothelial monolayers. We now report the results of immunotoxicology studies to assess the effects of the drugs on cell-mediated immunity. Male and female Sprague-Dawley rats were administered daily oral gavage doses of naproxen (10 mg/kg), SC-791 (2.5 mg/kg), or SC-245 (17 mg/kg) for 28 consecutive days or treated with cyclophosphamide or anti-asialo GM1 antibody as positive immunomodulatory controls (for T-dependent antibody response and natural killer cell assay, respectively). All rats, except those treated with GM1 antibody or used in toxicokinetic analyses, were immunized on study day 25 with sheep red blood cells to induce a primary T-dependent antibody response. The doses of test agents were chosen to be either supra-pharmacologic or limited by anticipated systemic toxicity. Hematologic changes consistent with gastrointestinal (GI) blood loss due to mild GI mucosal toxicity were seen with naproxen and SC-791. Both positive control agents produced anticipated immunomodulatory effects confirming the validity of the assay system. In the antibody-forming cell assay, naproxen, SC-791 and SC-245 were without effects on splenic cellularity, splenocyte viability or the number of sheep red blood cell antibody-forming cells. Cyclophosphamide reduced both splenic cellularity and antibody-forming cell counts. In the natural killer cell assay, naproxen, SC-791 and SC-245 were all without effects on natural killer cell activity, while anti-asialo antibody reduced natural killer cell activity up to 85%. In considering the sum total of scientific information relative to the immunotoxicological potential of non-selective and selective cyclooxygenase-2 inhibitors, we conclude that, although high (supra-pharmacologic) concentrations of these drugs may induce some in vitro immunomodulatory effects on the innate immune system, the findings are of doubtful predictive significance with respect to human health implications.